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One of the e lements  of  the regula t ion of gene ac t iv i ty  is the p roce s s  of modifying his tones ,  which is ef-  
fected by  spec ia l  enzymes  and, in pa r t i cu la r ,  by histone kinase .  The la t te r  spec i f ica l ly  phosphoryla tes  the 
Ser-37 res idue  in histone f rac t ion  H1 and the Ser -14  and Ser-36 r e s idues  in histone f rac t ion  H2b [1, 2]. F u r -  
t h e r m o r e ,  a hypothesis  of  the phosphorylat ion of Ser-106 in histone H1 has  been put fo rward  [3]. 

In o rde r  to study the spec i f ic i ty  of the action of histone kinase ,  we have synthes ized  two f r agmen t s  f r o m  
his tone f rac t ions  H1 and H2b. The f i r s t  f r agmen t  (103-108) includes the Ser-106 res idue ,  and the second f r a g -  
ment  (11-16) the Ser -14  res idue :  

.H-Ala-Ser-Oly-Ser- Phe-Lys-OMe (A) 

H-Lys-Lys-Gly-Ser-Lys-Lys-OMe 03) 

In the synthes is  of these compounds we used se r ine  with an unprotected hydroxy group (Schemes 1 and 2). 
Although cases  a r e  known in the l i t e ra tu re  of the use in peptide synthes is  of se r ine  with an unprotected OH 
group [4, 5], we neve r the l e s s  approached the rea l iza t ion  of the s chemes  mentioned above with g rea t  c i r c u m s p e c -  
tion, s ince not infrequently on the use  of d icyclohexylcarbodi imide  (DCHCD) side reac t ions  connected with the 
open hydroxy group of a s e r ine  r e s idue  a r e  observed.  In actual  fact ,  when Z - A l a - S e r - O H  was condensed with 
H - G l y - S e r - P h e - O C H  3 hydrobromide  by Scheme 1, the c h r o m a t o g r a m  showed the p re sence  of by-p roduc t s  in ad-  
dition to the main product  Z - A l a - S e r - G l y - S e r - P h e - O C H  3. By paper  ch romatography  we p r e p a r a t i v e l y  isola ted 
two substances  with identical  amino--acid composi t ions.  It was a s sumed  that the impur i ty  may  be a depsipept ide 
fo rmed  through the f ree  OH group of a se r ine  res idue .  In this case ,  it could be expected that the depsipeptide 
bond would r ead i ly  be hydrolyzed in 1 N NaOH. In actual  fact ,  under these  conditions the "depsipeptide" by-  
product  d i sappeared  and we obtained the ch romatograph ica l ly  pure  peptide Z - A l a - S e r - G l y - S e r - P h e - O H .  It is 
in teres t ing  to note that  in the production of compound (~B) we obse rved  no such anomal ies  connected with an un- 
p ro tec ted  OH group. 

E X P E R I M E N T A L  

The initial amino acids were  the L fo rms .  The homogenei ty of the peptides synthes ized was de te rmined  
by TLC on pla tes  with a fixed layer  of s i l ica  gel (25 × 75 ram, 250 mesh) and on "Silufol UV-254 n p la tes  (Czecho- 
slovakia) in the following sys t ems :  1) b u t a n - l - o l - w a t e r - a c e t i c  acid (100:30 : 10); 2) b u t a n - 2 - o l - 3 %  aqueous 
NH 3 (100 : 44); 3) m e t h a n o l - c h l o r o f o r m  (13 : 60); and 4) b u t a n - l - o l - a c e t i c  a c i d - p y r i d i n e  - w a t e r  (15 : 3 : 10 : 12). 
The c h r o m a t o g r a m s  were  r evea l ed  with a 0.5% solution of ninhydrin and with iodine vapor .  The e lec t rophore t ic  
investigation of compounds with f r ee  amino groups was p e r f o r m e d  on Whatman 2 paper  at pH 2.7 in 0.2 N ace t ic  
acid with a vol tage gradient  of 38 V / c m  for 45 rain. The peptides were  hydrolyzed ifl 6 N hydrochlor ic  acid at  
105°C for 24 h. The c i r cu l a r  d i eh ro i sm s pec t r a  were  taken on a "Jobin Yvon, dichrograph.  
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Methyl Es t e r  of Benzyloxycarbonylsery lphenyla lan ine  (I). A solution of 6 g of benzy loxycarbonylg lycy l -  
s e r ine  i6] in  15 ml  of t e t r ahyd ro fu ran  (THF) cooled to -10°C was t r e a t e d  with 4.2 g of DCHCD, and, with s t i r -  
r ing,  4.4 g of  the hydrochlor ide  of  the methyl  e s t e r  of phenylalanine [7] in 5 ml  of  THF containing 2.8 ml  of t r i ,  
e thylamine (TEA) was added. The mix tu re  was s t i r r e d  at  0°C for  1 h and was lef t  overnight  at 20°C. The df- 
cye lohexy lu rea  was f i l t e red  off, the f i l t r a t e  was evapora ted ,  the r e s idue  was dissolved in ethyl ace ta te ,  and the 
so lu t ionwas  washedwi th  1 N hydroch lor ic  acid (3 × 15 ml}, with 0.5 N sodium b ica rbona te  (3 × 15 ml), and with wate r ,  
andwas  dr ied  over  sodium sulfate .  The solvent  was  evapora ted  in vacuum,  and the res idue  was  d isso lved  in the 
min imum volume of methanol  and was  p rec ip i t a ted  with e ther .  The yield of  amorphous  product  (D was 6.3 g 
(68%), [o~]22-28° (e 1; ch loroform);  Rf 0.61, 0.80, 0.78 in s y s t e m s  1, 3, and 4, r e spec t ive ly .  

Hydrobromide  of the Methyl Es t e r  of  Glycylsery lphenyla lan ine  (II). Hydrogen b romide  was pa s sed  into a 
solution of 5 g of  the methy l  e s t e r  of benzyloxyearbonylg lycy lse ry lphenyia lan ine  in 20 ml  of absolute  n i t ro -  
methane  for 30 rain. Then absolute  e ther  was added and the p rec ip i ta te  that  deposi ted was washed  with ether  by 
decantat ion (3 × 20 ml),  d issolved in the min imum volume of absolute ch loroform,  and r ep rec ip i t a t ed  with a b s o -  
lute e ther .  This  gave 3.2 g (73%) of the amorphous  product  (ID, hygroscopic  in the a i r ,  Rf  0.25 in s y s t e m  3. 
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Fig. 1. CD cu rves :  1) H B r .  H - A l a - S e r - G l y -  
Ser - Phe-  L y s -  OMe, 2) H B r .  H-  Lys 2- Gly-  Ser - 
Lys2-OMe in phosphate buffer ,  0.001 M, pH 7.0, 
25°C. 

Methyl Es t e r  of Benzyloxyearbonyla lanylse ry lg lycy lse ry lphenyla lan ine  (]21): At -10°C,  1.1 g of DCHCD 
and, with s t i r r ing ,  2.1 g of the hydrobromide  of the methyl  e s t e r  of g lycylsery lphenyla lanine  in a mix tu re  of 5 
ml  of d imethy l fo rmamide  (DMFA) and 2 ml  of  methylene chlor ide were  added to a solution of 1.6 g of benzyl -  
oxycarbonyla lany lse r ine  [6] in 10 ml of DMFA. The product  was worked up as for  (1). After  r ee rys t a l l i z a t i on  
f r o m  c h l o r o f o r m - e t h e r ,  1.6 g (51%) of 0II) was obtained with mp 125-128°C, Rf 0.55 in s y s t e m  2, [~]22 _22.4 ° 
(e 0.98; chloroform) .  

Benzyloxycarbonyla lanylse ry lg lycy lse ry lphenyla lan ine  (IV). Over 20 rain, with s t i r r ing ,  25 ml  of 0.1 N 
caus t ic  soda was added in por t ions  to a solution of 1 g of  the methyl  e s t e r  of benzy loxycarbonyla lany l se ry lg ly -  
cy lsery lphenyla lan ine  in 25 ml  of ethy ! aceta te .  The aqueous l aye r  was then sepa ra t ed  off, and the ethyl ace ta te  
l aye r  was washed with wa te r  (3 x 5 re.l). The combined aqueous ex t rac t s  were  cooled to - 0°C and acidif ied 
with 4 N hydrochlor ic  acid to pH 2. The oil that deposi ted was ex t rac ted  in the cold with ethyl ace ta te  (3 ×20 
ml),  and the ex t rac t  was dr ied over  sodium sulfate and evapora ted  in vacuum. The r e s idue  was dissolved in the 
min imum volume of ch lo ro fo rm and was reprec ip i ta te f l  with ether .  The yie ld  of amorphous  product  (IV) was 
0.6 g (57%), [a ]~ -12 .4  ° (e 0.94, ch loroform) ,  Rf  0.4 and 0.58 in s y s t e m s  3 and 4, r e spec t ive ly .  

Methyl Es te r  of Benzyloxycarbonvla lany lse ry lg lycy lse ry lphenyla lany l (Ne-benzyloxycarbobyl ) lys ine  (V). 
This was obtained s i m i l a r l y  to (I) f r o m  0.44 g of benzyloxycarbonyla lanylse ry lg lycy lse ry lphenyla lan ine  in 5 m.l 
of THF,  0.15 g of DCHCD, and 0.23 g of  the hydrochlor ide  of the methyl  e s t e r  of  N e -benzy loxycarbony lys ine  [8] 
in 3 ml  of THF containing 0.1 ~ of TEA. 

After  the el imination of the solvent ,  the oi ly res idue  was t r i tu ra ted  with e ther  until it solidif ied and it was 
then f i l te red  off, dr ied,  and c rys t a l l i zed  f r o m  a mix ture  of c h l o r o f o r m  and e ther .  The yield of c rys ta l l ine  
product  (V) was 0.3 g (48%), mp 68-70°C; Rf  0.83, 0.82, and 0.79 in s y s t e m s  2, 3, and 4, r e spec t ive ly ,  [a] ~ 
-25 .8  ° (c 0.93; chloroform) .  

Hydrobromide  of the Methyl E s t e r  of  Glycylse r ine  (V1). A cu r r en t  of  hydrogen b romide  was passed  
through a solution of 3 g of the methyl  e s t e r  of benzyloxycarbonylg lycy lse r ine  in 10 ml of n i t romethaae  for  35 
min. Then absolute  e ther  was added, the prec ip i ta te  that deposi ted was washed by decantation with e ther  (3 x 
20 n~l), and it was r ep rec ip i t a t ed  f r o m  ch lo ro fo rm with ether .  This gave 2.3 g (92%) of the c rys ta l l ine  product  
(VD with mp 146-149°C, Rf 0.51 and 0.45 in s y s t e m s  1 and 2, r e spec t ive ly .  

Methyl E s t e r  of  Benzy~oxycarb~nyl~N~-benzy~xy~arb~ny~)~ysy~N~-benzy~xycarb~ny~)~ysy~g~y~y~serine 
(VII). This was obtained s i m i l a r l y  to (3) s t a r t ing  f r o m  2.8 g of benzy loxycarbonyl (Ne-benzy loxycarbonyl ) lysy l -  
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(N£-benzyloxycarbonyl) lys ine  [9] in 15 ml of THF,  0.85 g of DCHCD, and 1.07 g of the hydrobromide  of the 
methyl  e s t e r  of g lycy lse r ine  in 5 ml of TI lF  containing 0.58 ml of TEA. 

After  r ec rys t a l l i z a t i on  f r o m  a mixture  of ethyl acetate  and e ther ,  2.9 g (84%) of product  (VII) was ob- 
tained with mp 118-120°C; Rf 0.88 and 0.67 in sys tems  3 and 4, respec t ive ly ;  [~]25 _11.7 ° (c 0.89; DMFA). 

B enzy~xycarbony~(N~-benzy~xy~arb~ny~)~ysy~(N~-benzy~xycarb~ny~)~ysy~g~ycy~serine (VIID. The syn-  
thes is  was pe r fo rmed  s imi l a r ly  to that of (IV), s tar t ing  f r o m  1.3 g of the methyl  e s t e r  of benzyloxycarbonyl-  
(Ne-benzyloxycarbonyl ) lysy l (Ne-benzyloxycarbonyl ) lysy lg lyeylser ine  in 20 ml of ethyl acetate  and 20 ml of 
0.1 N caust ic  soda. The reac t ion  t ime was 20 min. After  elimination of the solvent,  the oi ly res idue  was t r i -  
tu ra ted  with pe t ro leum e ther ,  and the resu l t ing  solid was f i l t e red  off, dr ied,  and r e c r y s t a l l i z e d  f r o m  a mix ture  
of ethyl aceta te  and pe t ro leum ether .  This gave 1.1 g (78.5%) of a c rys ta l l ine  product  (VIII) with mp 152-154°C, 
Rf 0.85 and 0,83 in sys t ems  3 and 4, r e spec t ive ly  in] y2.~ - 1 4  ° (c 0.86, DMFA). 

Methyl Es t e r  of Benzy~xycarb~ny~(Ne-benzy~oxycarb~ny~)~ysy~(Ne-benzy~xy~arb~ny~)~ysy~g~y~y~sery~- 
(N e -benzyloxycarbonyl ) lysy l (Ne-benzyloxyearbonyl ) lys ine  (IX).. To a solution of 1 g of benzyloxycarbonyl-  
N-~.benzyloxyearbonyl ) lysyl (Ne 'benzyloxycarbonyl ) lysylg lycylser ine  in 5 ml of THF at -10°C were  added 
0,25 g of DCHCD and 0.82 g of the t r i f luoroace ta te  of the methyl  e s t e r  of (Ne-benzyloxycarbonyl) lysyl(N e -  
benzyloxycarbonyI) lys ine [10] in 3 ml of THF containing 0.17 ml of TEA. The mixture  was s t i r r e d  at 0°C for 
1 h, lef t  at 20°C for 24 h, and worked up s imi l a r ly  to (I). After r ec rys t a l l i za t ion  f rom a mixture  of ethanol and 
e ther ,  1.3 g (0.79%) of the c rys ta l l ine  product  (IX) was obtained with mp 143-145°C; Rf 0.86 and 0.79 in sys tems  
3 and 4, r e spec t ive ly ,  [c~] 22"'~ -21 .2  ° (c 0.98, DlVIFA). 

I lydrobromide  of  the Methyl Es t e r  of Alanylsery lg lycylsery lphenyla lanyl lys ine  (X): A cu r r en t  of hydrogen 
b romide  was passed th rough  a solution of 100 mg of the methyl  e s t e r  of benzy loxycarbouyla lany l se ry lg lycy l se ry l -  
phenylalanyl(N e-benzyloxycarbonyl) lys ine  in2 ml  ofabs .  C F3COOH for  30 rain. Then 5 mlof  benzenewas  added and 
the m i x ~ r e w a s  evapora ted  invacuum at 30°C. T h e r e s i d u e w a s  dissolved in 1 ml  ofH20 andthe  solut ionwas passed  
through a column of s i l ica  gel.  Elution was c a r r i e d  out with the buffer  solution b u t a n - l - o l - a c e t i c  a e i d - p y r i d i n e -  
wate r  (15 : 3 : 10 : 12). The  r a t e  of elution was 12 ml /h .  The f ract ion col lected was f r eeze -d r i ed ,  giving 15 rag 
(37%) of an amorphous product  with Rf 0.46 in sy s t em 4. 

Hydrobromid  e of the Methyl Es t e r  of Lysy l lysy lg lycy lse ry l lysy l lys ine  (XI}. Compound (X-I) was obtained 
s imi l a r ly  to (X), s ta r t ing  f r o m  100 mg of the methyl  e s t e r  of benzyloxycarbonyl ' f~/e-benzyloxycarbonyl) lysyl-  
g lycylsery l (Ne_benzyloxycarbonyl ) lysy l (Ne-benzyloxycarbonyl ) lys ine  in 2 ml of absolute TFA. The product  
obtained was passed  through a column of s i l ica  gel and was eluted with a buffer solution of b u t a n - l - o l - a c e t i c  
a c i d - p y r i d i n e - w a t e r  (15:3 : 10 : 12). The r a t e  of elution was 15 ml/h.  This gave 22 mg (43%) of an amorphous 
product  with Rf 0.41 in sy s t em 4. 

Methyl Es t e r  of Alanylsery lg lycylsery lphenyla lanine  (=KID. Compound (XII) was obtained s imi la r ly  to (X), 
s ta r t ing  f r o m  100 mg of the methyl  e s t e r  of benzyloxycarbonyla lanylserylg lycylserylphenyla lanine  in 2 ml of 
TFA. The t ime  of passage  of hydrogen bromide  was 25 rain. After the addition of absolute e ther ,  an a m o r -  
phous product  deposited which was washed by decantation with ether  (3 × 50 re.l), and the res idue  was r e p r e c i -  
pi tated f rom ethanol with ether .  The amorphous  final r e s idue  was dissolved in methanol and was passed  
through a column of  IRA r e s in  in the OII- form.  The solvent was evaporated off  and the res idue  was r e p r e c i -  
pirated f r o m  ethanol with e ther ,  giving 55 mg (53%) of an amorphous res idue  with Rf 0.33 and 0.78 in sys tems  
2 and 4, respec t ive ly .  

SUMMARY 

I. Peptide fragments forming analogs of sequences i03-i08 of histone HI and Ii-16 of histone H2b have 

been synthesized.  

2. The format ion  of a depsipeptide was observed  in the synthesis  of peptide (A) but not in that of peptide 

(B). 
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THE PRECIPITATION O F  ISOLATED C O T T O N - P L A N T  

PROTEIN 

A.  A.  P u l a t o v ,  M. T .  T u r a k h o z h a e v ,  
a n d  T .  T .  S h a k i r o v  

UDC 664.762 

The s ea r ch  for additional sou rces  of  protein to make  up its def iciency in feeding reg ions  is an urgent  
p roblem.  A p romis ing  sou rce  of prote in  is f o rmed  by  cotton seeds  and cot tonseed meal .  The quality and 
quantity of the prote in  obtained f r o m  the mea l  depends on the conditions of its ex t rac t ion ,  precipi ta t ion,  and 
drying. As is well  known, the mos t  acceptable  methods of sepa ra t ing  prote in  f r o m  an ex t rac t  on the industr ial  

• sca le  is its precipi ta t ion at  the i soe lec t r i c  point. 

The i soe lec t r i c  points of  prote in  subs tances  a r e  not constant  magnitudes and depend l a rge ly  on the con- 
ditions of  extract ion,  i .e. ,  on the amount  and na ture  of  the accompanying  subs tances  p resen t  in the extract .  We 
have studied the precipi ta t ion of prote in  f r o m  an ex t rac t  obtained by t r ea t ing  cot tonseed mea l  with a 5% solution 
of NH4C1 at pH 5.7-6.0 [1]. 

In all  the exper imen t s  we used mea l  f r o m  the Kokand Oils and Fats  Combine. The protein was ex t rac ted  
at  r o o m  t e m p e r a t u r e ,  and c la r i f ied  ex t rac t  was used. To de te rmine  the op t imum medium for  the precipi ta t ion 
of the prote in  we p e r f o r m e d  a s e r i e s  of  exper imen t s  on a l a rge  l abo ra to ry  appara tus .  In each exper iment ,  20 
l i t e r s  of prote in  ex t rac t  was placed in a prec ip i ta t ing  v e s s e l  and, under the s a m e  conditions, the prote in  was 
prec ip i ta ted  by va ry ing  the pH of the ex t rac t  with added 10% hydrochlor ic  acid. The prote in  prec ip i ta te  was 
s epa ra t ed  off on a centr i fuge and was washed with wa te r ,  and was then defatted. 

The r e su l t s  of the expe r imen t s  a r e  given below 

pH of the precipitate I 2 2,5 3 3,5 4 4,5 5 
Yield of protein on the weight 

of the initial meal, a/c 13,5 14,3 14,45 14,55 14,57 14,14 8,1 -- 

The m a x i m u m  precipi ta t ion  of the protein is obse rved  at  pH 3-3.5 (90% of the dissolved prote in  subs tances  
is precipi ta ted) ,  which does not co r r e spond  with the i soe lec t r i c  point of  cot tonseed prote in  obtained by e x t r a c -  
tion in an alkal ine medium,  which is 4.2 [2, 3]. F u r t h e r m o r e ,  the prote in  obtained by ext rac t ion  in an alkaline 
med ium sharp ly  changes its solubi l i ty  with a fal l  in the pH, and at  pH 1.5 and below the prec ip i ta ted  prote in  
d isso lves  comple te ly ,  which was not obse rved  in our  exper iment .  

The cause  of the s h a r p  change in the solubil i ty of the prote in  at low pH values  of the medium is the p r e s -  
ence of phytin in the ex t rac ted  protein obtained on ext rac t ion  in a weak alkal ine medium [4]. Exper imen t s  to 
de te rmine  the dependence of the p ro te in -prec ip i t a t ing  p roces s  on the na ture  of the acid have shown that the y ie ld  
of protein does not depend on this fac tor .  Hydrochlor ic  acid is used in p rac t i ce  in the food industry  and is m o r e  
economical  for  the prec ip i ta t ion  of protein.  

We used for  prec ip i ta t ion  a 10% solution of hydrochlor ic  acid,  as in the method for  prec ip i ta t ing  soya 
prote in  [5]. 

We also studied the influence of the t e m p e r a t u r e  and the t ime  of coagulation on the precipi ta t ion of p r o -  
tein,  for  which, in each exper iment ,  20 l i t e r s  of ex t rac t  was placed in the prec ip i ta t ing  v e s s e l  and the prote in  
was prec ip i ta ted  under s i m i l a r  conditions but with var ia t ion  in the t e m p e r a t u r e  of  the ext rac t :  

Inst i tute of the C h e m i s t r y  of Plant Substances,  Academy of Sciences of  the Uzbek SSR, Tashkent .  T r a n s -  
la ted f r o m  Khimiya l~ i rodnykh  Soedinenii, No, 1, pp. 116-118, J a n u a r y - F e b r u a r y ,  1978. Original  a r t i c l e  sub-  
mit ted September  7, 1977. 
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